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Uvod 
Prema rezultatima Hrvatskog registrira nadomjeπtanja bu-
breæne funkcije u 2011. godini incidencija nadomjeπtanja bu-
breæne funkcije iznosila 119,3, a prevalencija je iznosila 980
bolesnika na milijun stanovnika. Meimurska æupanija, pre-
ma popisu stanovniπtva iz 2011. godine broji 114.414 sta-
novnika od kojih je njih 70-75 na programu kroniËne hemo-
dijalize posljednjih nekoliko godina. 
KroniËno bubreæno zatajenje (KBZ) ima za posljedicu pro-
mjene u koncentarciji biomarkera koji se koriste u rutinskim
dijagnostiËkim procedurama kardiovaskularnih bolesti1,2. Pri-
mjerice, poznato je da se kod ovih bolesnika susreÊe nivo
troponina T baziËno viπi od referentnih vrijednosti. 
Vaænost D-dimer testa je u njegovoj negativnoj prediktivnoj
vrijednosti za razvoj  tromboze te se rutinski koristi za isklju-
Ëivanje duboke venske tromboze i pluÊne embolije3,4. Vrijed-
nosti D-dimera mogu biti poviπene u razliËitim netrombotiË-
kim poremeÊajima: kod inflamatornih bolesti, u bolestima je-
tre, postoperativno, u eklampsiji, krizama bolesti srpastih
stanica. Bolesnici s malignitetom Ëesto imaju poviπene vri-
jednosti D-dimera, a umjereno su fizioloπki poviπeni i za vri-
jeme trudnoÊe, kao i u starijoj dobi. 
Smanjena aktivnost von Willebrandova Ëimbenika uvjetuje
sniæenu interakciju trombocita s endotelom krvnih æila uz
Introduction
According to the Croatian Registry for Renal Replacement
Therapy in 2011, the incidence of renal replacement thera-
py was 119.3, while the prevalence was 980 patients per
million of inhabitants. According to the 2011 population cen-
sus, the Meimurje County has 114,414 inhabitants of
whom 70-75 have been involved in the chronic hemodialysis
program in the last few years. 
Chronic renal failure (CRF) results in changes of the con-
centration of biomarkers used in routine diagnostic proce-
dures of cardiovascular diseases1,2. For example, it is known
that in these patients we can observe the level of troponin T
basically higher than the reference values. 
The importance of D-dimer test lies in its negative predictive
value for the development of thrombosis and is routinely
used to exclude deep venous thrombosis and pulmonary
embolism3,4. The values of D-dimer can be elevated in differ-
ent non-thrombotic disorders: in inflammatory diseases, liver
diseases, postoperatively, in eclampsia, sickle cell disease
crises. The patients with malignancy usually have elevated
levels of D-dimer, which are moderately physiologically ele-
vated even during pregnancy and in old age as well. 
The decreased activity of von Willebrand factor causes re-
duced interaction of platelets with the endothelium of blood
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smanjenu adhezivnu i agregacijsku sposobnost. U bolesti-
ma bubrega s razvojem nefrotskog sindroma raste sinteza
fibrinogena uz gubitak antitrombina III5-7.
Svrha ovog istraæivanja bilo je mjerenje baziËne koncen-
tracije vrijednosti D-dimera kod pacijenata na kroniËnoj dijal-
izi zbog poremeÊaja hemostaze u bolesnika s KBZ. Zani-
malo nas je da li KBZ ima utjecaja na vrijednosti D-dimer te-
sta jer su D-dimeri raspadni produkt fibrina koji u sebi sa-
dræava popreËnu vezu nastalu djelovanjem FXIII na fibrin-
ske niti prilikom nastajanja ugruπka.
Pacijenti i metode
Odabrani su pacijenti Djelatnosti za hemodijalizu Æupanij-
ske bolnice »akovec s uredno funkcionirajuÊom nativnom
arteriovenskom fistulom, bez kliniËkih znakova tromboze ili
infekcije u posljednih πest mjeseci te bez antikogulantne te-
rapije u vandijalitiËkom periodu. U studiju nisu bili ukljuËeni
pacijenti s trajnim ili privremenim endovenskim kateterom te
pacijenti s umjetnom fistulom — graftom.
Uzorci su prikupljani tijekom 2 mjeseca kod uzastopnih paci-
jenata bez iskljuËnih kriterija  tijekom redovnih termina dija-
lize. Krv je vaena prije samog postupka dijalize u smislu iz-
bjegavanja heparinizacije. Uzorci krvi su izvaeni vacutai-
nerom u 2,7 mL epruvetu s 3,2% natrij-citratom. Nakon za-
primanja, uzorci su centrifugirani na 1.500 g tijekom 15 mi-
nuta. Samo izvoenje testa na analizatoru traje oko 5 minu-
ta. Svi uzorci su obraeni u maksimalnom vremenu od 60
minuta od zaprimanja8,9.
D-dimeri su mjereni na BCS automatskom analizatoru po-
moÊu D-Dimer Innovance testa (Siemens Healthcare Dia-
gnostics). Princip testa je imunoturbidimetrijska metoda, pri
Ëemu se na dva epitopa D-dimer produkta veæu 8D3 mono-
klonalna protutijela te nastaje agregacija koja se oËituje po-
viπenom adsorbancijom, koja omoguÊuje izraËunavanje
kvantitativnih vrijednosti. Vrijednosti D-dimer testa izraæava-
ju se kao mg/L FEU (Fibrinogen equivalent unit). Prema spe-
cifikacijama D-dimer Innovance testa cut-off iznosi 500 mg/L
FEU. SpecifiËnost testa je 35,8-38,2%, osjetljivost 98,0-
99,4%, a negativna prediktivna vrijednost 98,6-99,5%. Ovaj
test je trenutno u πirokoj rutinskoj uporabi.
Kod 52 pacijenata je uËinjena transtorakalna ehokardiogra-
fija (CV 70 Siemens) prema standardnom protokolu. Kao
kriterij koncentriËne hipertrofije lijeve klijetke uzet je indeks
mase lijeve klijetke >131g/m2 za muπkarce i >100 g/m2 za
æene. Ejekcijska frakcija lijeve klijetke (EF) mjerena je meto-
dom po Teicholtzu i Simpsonu.
Rezultati
Mjerene su baziËne vrijednosti D-dimera kod 67 pacijenata
(37 æena i 30 muπkaraca) na kroniËnoj dijalizi u dobi od 17
do 80 godina (medijan 66 godina) i duljinom lijeËenja dijali-
zom od 3 do 216 mjeseci (medijan 94 mjeseca). Na terapiji
sredstvima koja stimuliraju eritropezu su bila 42 pacijenta s
prosjeËnim vrijednostima hemoglobina od 108 g/L.
U 68,3% pacijenata baziËne koncentracije D-dimera su bile
dvostruko i viπe iznad gornje granice  normalne vrijednosti.
Rezultati testa su bili u referentnim granicama za normalu
kod 31,6% pacijenata (slika 1). Pratili smo povezanost re-
zultata s dobi i spolom pacijenata, vremenom provedenom
na lijeËenju dijalizom, no nismo naπli povezanost dobi, spola
kao ni utjecaj duljine lijeËenja dijalizom s dobivenim rezulta-
tima.
vessels with reduced adhesive and aggregation capability.
Fibrinogen synthesis accompanied by antithrombin III defi-
ciency rises in kidney diseases with the development of ne-
phrotic syndrome5-7.
The purpose of this study was to measure the baseline con-
centrations of D-dimer in patients on chronic dialysis due to
disorders of hemostasis in patients with CRF. We wondered
whether CRF impacts the value of the D-dimer test because
the D-dimers are the fibrin degradation products containing
the transverse link created as a result of FXIII action on fib-
rin threads at the time of clot formation.
Patients and methods
The patients of the Hemodialysis Department of the »ako-
vec County Hospital with normally functioning native arteri-
ovenous fistula without clinical manifestations of thrombosis
or infection in the last six months' period and without antico-
agulant therapy during the period when they were not sub-
ject to hemodialysis were selected. Patients with permanent
or temporary endovenous catheter and patients with artificial
fistula — graft were not included in the study. 
Samples were collected during the two months’ period with
consecutive patients without excluded criteria during the re-
gular terms of dialysis. Blood was taken prior to the procedu-
re of dialysis for the purpose of avoiding heparinization.
Blood samples were taken by Vacutainer in 2.7 mL tube with
3.2% sodium citrate. Upon the receipt, the samples were
centrifuged at 1,500 g in 15 minutes. Performing the test on
the analyzer takes about 5 minutes. All samples were pro-
cessed in a maximum time of 60 minutes from the receipt8,9.
D-dimers were measured in the BCS automatic analyzer by
using the Innovance D-Dimer assay (Siemens Healthcare
Diagnostics). The principle of the test is the immunoturbidi-
metric method, whereas 8D3 monoclonal antibodies are
bonded to the two epitopes of the D-dimer product to form
the aggregation manifested as elevated adsorbency, which
allows the calculation of the quantitative values. The values
of D-dimer test are expressed as µg/L FEU (Fibrinogen
equivalent unit). According to the specifications of the D-di-
mer Innovance test cut-off is 500 µg/L FEU. The specificity
of the test is 35.8-38.2%, sensitivity 98.0-99.4%, while the
negative predictive value is 98.6-99.5%. This test is current-
ly widely routinely used.
Transthoracic echocardiography (CV 70 Siemens) was per-
formed in 52 patients according to standard protocol. Left
ventricular mass index >131 g/m2 for men and >100 g/m2 for
women was taken as a criterion of concentric left ventricular
hypertrophy. Left ventricular ejection fraction (EF) was mea-
sured by Teicholtz method and Simpson method.
Results
Baseline values of D-dimer were measured in 67 patients
(37 women and 30 men) on chronic dialysis at the age from
17 to 80 years (median 66 years) and the length of dialysis
treatment from 3 to 216 months (median 94 months). 42 pa-
tients with average hemoglobin values of 108 g/L were on
the therapy by agents that stimulate erythropoiesis. 
In 68.3% of patients the baseline D-dimer concentrations
were twice or more above the upper limit of the normal va-
lue. The test results were within normal reference limits in
31.6% of patients (Figure 1). We followed-up how the re-
sults are related to the patients’ age and sex, the time spent
on dialysis treatment, but we found no relation between the
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Na ehokardiografskom pregledu kod 72,7% naena hiper-
trofija lijeve kljetke, a srednja vrijednost ejekcijske frakcije
iznosila je 53.9% ±12%. Kod jednog je ispitanika naen ma-
nji perikardijalni izljev, bez hemodinamskih reperkusija. In-
trakavitarne tvrobe nisu zabiljeæene. 
Diskusija i zakljuËak
Relativno velika prevalencija pacijenata sa smanjenom bu-
breænom funkcijom (oko 11%)  zabiljeæena u epidemioloπ-
kim istraæivanjima,  s  ukupnom prevalencijom  treÊeg, Ëetvr-
tog i petog stupnja (glomerularna filtracija manja od 59 do
<15 ml/min/1.73 m2) od 8,5% daje ovoj skupini pacijenata
sve veÊi znaËaj i specijalizacijama izvan podruËja nefrologi-
je, a osobito dijabetolozima i kardiolozima. 
KroniËna bubreæna bolest je usko povezana s kardioloπkim
bolestima, pa je ovaj komorbiditet  njihov najËeπÊi uzrok i po-
sljedica. Od ranije je iz literature poznata Ëinjenica da su kod
bolesnika na hemodijalizi prisutne viπestruke abnormalnosti
koagulacijskog sustava, dominantno kao posljedica endotel-
ne disfunkcije, kao i da su poviπene vrijednosti D-dimera
neovisan prediktor prevalencije ishemijske bolesti srca10-13.
D-dimeri su odraz prokoagulantnog stanja kod pacijenata s
kroniËnom bubreænom insuficijencijom te se poviπene vrijed-
nosti kod pojedinih pacijenata na dijalizi bez simptoma trom-
boemboliËkog zbivanja, koje su utvrdili rezultati ovog istraæi-
vanja, mogu smatrati njihovim baziËnim vrijednostima.
Kod pacijenata na kroniËnoj hemodijalizi vrijednost D-dimer
testa u dijagnozi tromboemboliËkih incidenata je znaËajno
smanjena, no pretragu je potrebno provoditi te pratiti dina-
miku nalaza i u ovoj specifiËnoj populaciji, a nalaze tumaËiti
“cum grano salis”.
age, sex or the influence of the dialysis treatment to the re-
sults obtained.
Left ventricular hypertrophy was found by echocardiography
in 72.7% of patients, while the mean ejection fraction value
was 53.9 ±12%. A small pericardial effusion was found in
one of the patients without hemodynamic repercussions.  In-
tracavitary formations were not recorded.
Discussion and Conclusion
The relatively high prevalence of patients with reduced renal
function (11%) observed in epidemiological studies, with an
overall prevalence of the third, fourth and fifth stage (glome-
rular filtration rate lower than 59 to 15 ml/min/1.73 m2) of
8.5% makes this group of patients increasingly important
including the specializations which are not nephrology, es-
pecially  diabetologists and cardiologists.  
Chronic renal disease is closely associated with heart disea-
ses, so this comorbidity is their common cause and conse-
quence. There is a fact that has been known from the litera-
ture for some time, that multiple abnormalities of the coagu-
lation system are present in patients undergoing hemodialy-
sis, predominantly as a result of endothelial dysfunction, and
that the elevated levels of the D-dimer are an independent
predictor of the prevalence of ischemic heart disease10-13.
D-dimers are the reflection of procoagulant condition in pa-
tients with chronic renal insufficiency and the elevated va-
lues in some patients on dialysis without symptoms of
thromboembolic events as determined by the results of this
study can be considered to be their baseline values.
In patients on chronic hemodialysis, the value of the D-dimer
test in the diagnosis of thromboembolic events has reduced
significantly, but the test needs to performed and it is neces-
sary to follow up the dynamics of the results in this specific
population as well. The results need to be interpreted accor-
ding to the principle "cum grano salis — grain of salt". 
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